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METHOD AND APPARATUS FOR
GENERATING A RECOMMENDATION FOR
AT LEAST ONE CONTENT ITEM

FIELD OF THE INVENTION

The invention relates to generating a recommendation for
at least one content 1tem, e.g. for TV programs and/or songs.

BACKGROUND OF THE ART

The concept of wvirtual channels 1s well known, for
example as disclosed by WO-02/080552 and W0O-00/40021.
These channels enable easy navigation through and man-
agement of recorded programs as well as their recording and
deletion on a personal video recorder (PVR). Personalized
content channels are channels whose content i1s not solely
defined by a broadcaster. In certain virtual channel systems,
cach personalized content channel 1s defined by a boolean
filter that operates typically on the metadata associated with
the mput content 1item (TV program) which 1s derived from
an electronic program guide (EPG) such that only those
content 1tems whose metadata satisty this filter are included
on the personalized content channel. It 1s inherently multi-
user oriented, as each user can define his own set of
channels, without requiring explicit user 1dentification.

Although the filters are capable of defining dedicated
channels, they are, as such, not particularly suited for a more
refined tuning towards the specific taste of the user or users
ol a personalized content channel, as this 1s a task of greater
complexity. For example, a personalized content channel
may have romantic dramas recorded on disk, but the user
might only watch some of them, whereas others seem to be
of less interest to the user. Finding out the differences
between these two categories ol movies 1s generally not easy
and, 1n particular, possibly unknown to the user.

Certain virtual channel systems use a recommender to
determine which content items to play out i a virtual
channel. TV-program recommenders are becoming increas-
ingly popular in PVRs such as TiVo to provide a more
personalized service by learning the preferences of a user (or
group of users), for example, by maintaining and analyzing
watching behavior, and, based on these preferences, recom-
mend or automatically record programs of interest to the
user(s). In comparison with boolean filters, recommenders
are less predictable, 1.e. can provide a user with surprising
suggestions.

Such a recommender system, however, suflers from the
drawback that 1t must be able to do user 1dentification, e.g.,
by a log-1n procedure or by using face recognition, to ensure
which user 1s operating the device and who’s preferences to
use.

SUMMARY OF THE INVENTION

It 1s the aim of this mvention to provide a method of
generating a recommendation which does not require a
log-1n procedure or face recognition.

In accordance with an aspect of the present invention,
there 1s provided a method of generating a recommendation
for at least one content 1tem, the method comprising the
steps of: determining a like or dislike of a content item
played out on a personalized content channel; updating a
profile on the basis of the determined like or dislike, the
profile being associated with said personalized content chan-
nel; and generating a recommendation for at least one
turther content 1tem on the basis of said profile. A content
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item may be, for example, a TV program or a song. The
further content item may be an already rated content item.
This 1s especially advantageous 1n personalized music chan-
nels. With the method of the invention, multiple users or
groups ol users can each tune 1nto a different personalized
content channel which will each, over time, adapt to the likes

and dislikes of the user or groups of users tuning into the
respective personalized content channels. Furthermore, the
method of the invention provides the possibility to extrapo-
late the taste of individuals 1nto the taste they demonstrate
when watching TV as a group.

The method may further comprises the step of filtering
cach content 1tem on said personalized content channel such
that only content items that meet predetermined selection
criteria are played out on said personalized channel. This
reduces the ‘cold-start’ problem. Initially, the recommender
1s unable to provide any meaningful suggestion to the
user—this 1s the well-known ‘cold-start” problem. The rec-

ommender may take a long time to learn the user’s prefer-
ences, because 1t has to build a suflicient understanding of a
user’s taste across the whole range of available programs.
Filtering content with a simple boolean filter ensures that the
user can immediately enjoy personalized content on their
personalized channel(s).

In accordance with another aspect of the present imnven-
tion, there 1s provided an apparatus for generating a recom-
mendation for at least one content item, the apparatus
comprising: a profile store for storing a profile, the profile
being associated with a personalized content channel and
being updated on the basis of a determined like or dislike of
a content 1tem played out on said personalized content
channel; and at least one recommender engine for generating
a recommendation for at least one further content 1tem on the
basis of said profile.

The profile may also be updated on the basis of a
determined like or dislike of a content item which has been
selected from a list of items shown to the user as a text list
or as a display of trailers or promos.

In combining the concept of the personalized content
channel and recommender technology, recommendations
are made on the basis of the profile of the personalized
content channel. In this way, the recommenders always
operate within the context of a personalized content channel.
Hence, even without or with only little profile data, the
combination of a personalized content channel and recom-
mended technology produces reasonable ‘recommenda-
tions’, although not vyet sufliciently personalized. For
instance, recommending news programs within the scope of
a News channel 1s always perceived as correct. Further,
since a recommender 1s associated with a personalized
content channel, 1t operates on a reduced set of content
items.

Further, the system collects user feedback to indicate like
or dislike within the context of a personalized content
channel. This 1s very-suited for multi-user operation as it
directly builds up an appropnate profile for a personalized
content channel. And the concept of personalized content
channels allows the creation of channels for individuals as
well as for groups of people. As such, it eliminates the 1ssue
of user identification for these recommendations.

The recommenders may be associated with a different
subset of personalized content channels. For example, the
apparatus may comprise one overall recommender engine
associated with all the personalized content channels or the
apparatus may comprise one recommender engine per per-
sonalized content channel.

e
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BRIEF DESCRIPTION OF THE DRAWING

For a complete understanding of the present mnvention,
reference 1s made to the following description 1n conjunction
with the accompanying drawing, in which:

FIG. 1 1s a schematic block of the apparatus according to
an embodiment of the present invention.

DETAILED DESCRIPTION

Apparatus according to an embodiment of the present

invention 1s shown in FIG. 1. The apparatus comprises an
information data store 103 connected to a source 101.
The source 101 may, for example, be an electronic program
guide (EPG) service on the Internet, which provides the
information data. The information data store 103 1s con-
nected to a plurality of filters 105_1, 105_2, 105_3. Fach
filter 105_1, 105_2, 105_3 1s associated with a first, second
and third personalized content channel. Although three
channels are 1llustrated 1n this embodiment, 1t can be appre-
ciated that the apparatus may comprise any number of
channels. The output of each filter 105_1, 105_2, 105_3 1s
connected to a respective recommender engine 107_1,
107_2, 107_3.

Therefore, each personalized content channel has a rec-
ommender engine associated therewith. Each recommender
engine 107_1,107_2, 107_3 and hence personalized content
channel has a profile 109_1, 109_2, 109_3 associated there-
with. Each output of each recommender engine 107_1,
107 2,107 _3 1s connected to a scheduler 111. The scheduler
111 1s connected to a storage device 113, e.g. a set of hard
disk drives, and to a selector 115. The information data store
103 1s also connected to a content source 117. The content
source 117 provides at least audio/video information 1n a
broadcasting or on demand fashion. In addition, the content
source may provide information data, e.g. EPG information
inside the vertical blanking interval of the video signal, or
MPEG-7 metadata on segments of a particular content 1tem
(c.g. the scene boundaries of a movie). The content source
1s connected to the selector 115 comprising at least one set
ol content 1solation means (e.g. a DVB tuner) allowing to
1solate one or more content 1tems for recordal on the storage
device 113. The output of the selector 115 1s connected to the
storage device 113.

The operation of the apparatus of FIG. 1 will now be
described. Information data of a current content item to be
played out on a personalized content channel 1s gathered
from the Internet 101 or obtained via other means, e.g., via
transmission 1n the vertical blanking interval of analog TV
broadcast signals or via DVB transport streams, or combi-
nations of any of the above. A content item may be a TV
program, data stream containing video and/or audio data or
a segment ol a program eftc.

The miformation data comprises a plurality of attributes
and attribute values associated with the content item such as
title, actors, director and genre.

Each profile 109_1, 109_2, 109_3 1s based on the infor-
mation data, together with data indicating the “like” or
“dislike”. The “like” and ““dislike” 1s based on feedback on
content 1tems that pass the associated filter 105_1, 105_2,
105_3. This feedback 1s given by the users that use the
particular personalized content channel.

The “like” or “dislike” indications can be made 1n several
ways. For example, the user can, using a remote control
device, 1indicate for a currently selected content i1tem or a
given attribute of the current content 1tem “like” or “dislike™
by pressing appropriate buttons on the remote control device
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whilst viewing the current content item. Alternatively, the
behavior of the user can be observed. For example, if the
user watches a current content 1tem for more than a pre-
defined time 1nterval (for example, 20 minutes), this could
automatically indicate “like”. In a more advanced setting, a
“like” degree on a discrete or continuous scale 1s provided
or calculated 1nstead of just a “like” or “dislike” classifica-
tion. Various recommender algorithms that operate in this
way are readily known in the art and are not described in
detail here.

A “like” indication sets a classification flag which 1is
associated with each attribute and attribute value of the
current content item and this 1s stored 1n the profile 109_1,
109 2, 109_3 of that personalized content channel that
included the current content 1tem.

When the information data of a content 1tem passes one or
more of the filters 105_1, 105 2, 105_3, this information
data 1s forwarded to the corresponding recommender
engines from among the recommender engines 107_1,
107_2, 107_3. Each of said corresponding recommender
engines calculates a like degree, based on 1ts associated
profile from among the profiles 109_1, 109 _2, 109_3, for
this subsequent content 1tem. The information data associ-
ated to the subsequent content item 1s then forwarded, along
with the computed like degree, to the scheduler 111, which
subsequently computes a recording schedule that will be
used to schedule the recording of content 1items offered by
the recommender engines 107_1, 107_2, 107_3 onto the
storage device 113. In particular, the scheduler 111 waill
primarily consider the content items of high like degree
while still considering suflicient, new content for each
personalized content channel.

To this end, the recording schedule computed by the
scheduler 111 1s used to instruct the selector 1135 to select the
content items available from the content source 117 to
record them on the storage device 113.

In accordance with the apparatus of the preferred embodi-
ment, each recommender engine 107_1, 107_2, 107_3 1s
used as an additional, personalized filter, for example, 1n
series with the filters 105 1, 105 _2, 105 3.

Although a preferred embodiment of the present invention
has been illustrated 1n the accompanying drawing and
described 1n the foregoing detailed description, 1t will be
understood that the imvention 1s not limited to the embodi-
ments disclosed, but 1s capable of numerous modifications
without departing from the scope of the invention as set out
in the following claims.

The mvention claimed 1s:

1. A recommendation apparatus for generating a recom-
mendation for at least one content item, comprising:

a filtering unit associated to a plurality of personalized
content channels and configured to filter content 1tems
complying with predetermined criteria associated with
the filtering unit, wherein only content 1tems selected
by said filtering unit are played out on said personalized
content channels, wherein the filtering unit includes a
plurality of filters and each filter 1s associated with a
corresponding one of the plurality of personalized
channels;

a recommendation engine unit connected to an output of
said filtering unit and associated to said plurality of
personalized content channels, wherein said recom-
mendation engine and said filtering unit operate in
series, wherein said recommendation engine unit 1s
configured to calculate a recommendation score for
said content 1tems previously selected by said filtering,
unit, wheremn said recommendation engine umt
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includes a plurality of recommendation engines,
wherein each recommendation engine 1s associated
with a corresponding one of the plurality of personal-
1zed channels such that each filter 1s associated with a
corresponding recommendation engine and personal-
1zed content channel;
a profile store device for storing user profiles, wherein
cach of said user profiles 1s associated to a correspond-
ing one of said plurality of personalized content chan-
nels:
a user interface;
a processor operating and coupled with said profile store
device, said filtering umt, and said recommendation
engine, the processor executing the steps of, without
requiring a user to log 1n:
filtering each content 1tem using said filtering unit such
that only content items that meet predetermined
selection criteria of the filters are selected for playing
out on said corresponding personalized content
channels;

forwarding a list of said selected content 1tems, for each
of said filters, to said recommendation engine unit;

calculating a recommendation score using said recoms-
mendation engine unit for said selected content 1tems
on the basis of said user profile associated to said
corresponding personalized channel;
a scheduler configured to:
receive a list of content 1tems selected by said filtering
unit and the corresponding recommendation scores
from said recommendation engine;

schedule each content item selected by said filtering
unit on the basis of the received recommendation
scores; and
select at least one content item for subsequent playout
according to the schedule;
wherein the processor 1s further configured to:
determine at least one of a like and a dislike of a content
item being played on said corresponding personal-
1zed channel by monitoring actions taken by a viewer
through said user interface regarding said content
item as said content item 1s being played on the
personalized channel; and

update the user profile stored in said profile store
associated with said personalized channel on the
basis of the determined at least one like and dislike
associated with said content 1item being played on a
corresponding one of said plurality of personalized
channels, said update including updating each attri-
bute of the content 1item with one of the at least one
like and dislike such that an understanding of a
user’s preferences 1n the plurality of user profiles
increases over time.

2. The recommendation apparatus according to claim 1,

wherein the step of filtering each content on a corresponding,
one of said personalized channels such that only contents
that meet the predetermined selection criteria are plated out
on said personalized channel comprises filtering each con-
tent with a Boolean filter.

3. A recommendation apparatus for generating a recom-

mendation for at least one content item, comprising:

a filter associated to a personalized content channel and
configured to filter content 1tems complying with pre-
determined criteria associated with the filtering,
wherein only content 1tems selected by said filter are
played out on said personalized content channel;

a recommendation engine connected to an output of said
filter and associated to said personalized content chan-
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6

nel, wherein said recommendation engine 1s configured
to calculate a recommendation score for said content
items previously selected by said filter, wherein said

recommendation engine operates in series with said
filter;

a profile store device for storing a user profile;
a user interface;

a processor operating and coupled with said profile store
device, said filter, and said recommendation engine, the

processor executing the steps of, without requiring a
user to log in:

filtering each content 1tem using said filter such that
only content items that meet the predetermined
selection criteria are selected for playing out on said
corresponding personalized channel;

forwarding a list of selected content items to said
recommendation engine;

calculating the recommendation score for the selected
content 1tems in the list based on the user profile
associated to said personalized content channel;

a scheduler configured to:

receive the list of content 1tems selected by said filter
and the corresponding recommendation scores from
said recommendation engine;

schedule each content item selected by said filter on the
basis of the received recommendation scores; and

select at least one content item for subsequent playout
according to the schedule;

wherein the processor 1s further configured to:

determine at least one of a like and a dislike of a content
item being played on said personalized content chan-
nel by monitoring actions taken by a viewer through
said user interface regarding said content item as said
content item 1s being played on the personalized
content channel; and

update the user profile stored i said profile store
associated with said personalized content channel on
the basis of the determined at least one like and
dislike associated with said content item being
played on said personalized content channel, said
update including updating each attribute of the con-
tent 1tem 1n the user profile with one of the at least
one like and dislike.

4. The recommendation apparatus according to claim 3,

further comprising:

a filtering unit, the filtering unit including a plurality of
filters;

a recommendation engine unit, the recommendation
engine unit including a plurality of recommendation

engines;
wherein the profile store unit stores a plurality of user
profiles,

wherein each of the plurality of filters 1s associated a
corresponding one of the plurality of recommendation
engines and a corresponding one of the plurality of user
profiles.

5. A recommendation apparatus for generating a recom-

mendation for at least one content item, the apparatus
comprising:

an mformation store device configured to store electronic
program guide data that 1s retrieved from at least one
source, the electronic program guide data associated
with content items;
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a filter associated to a personalized content channel and
configured to filter the content items by applying pre-
determined criteria to the electronic program guide
data, wherein only content items selected by said filter
are played out on said personalized content channel;

a prolile store device for storing a user profiile;

a recommendation engine connected in series to an output
of said filter, connected to the profile store device, and

associated to said personalized content channel;
a user interface;
a processor operating and coupled with said profile store
umt, said filter, and said recommendation engine, the
processor executing;
filtering each content 1tem using said filter to generate
a list of selected content items such that only content
items that meet the predetermined selection criteria
are selected for playing out on said corresponding
personalized channel;

forwarding the list of selected content i1tems to said
recommendation engine;

calculating a recommendation score for the selected
content 1tems 1n the list based on the user profile
associated to said personalized content channel,
wherein the filter, the user profile and the recom-
mendation engine allow personalized content to be
recommended for playing on the personalized con-
tent channel including when the user profile does not
have a suflicient understanding of a user’s prefer-
ences;
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a scheduler configured to:
receive the list of content 1tems selected by said filter
and the corresponding recommendation scores from
said recommendation engine;
schedule each content item selected by said filter on the
basis of the received recommendation scores; and
select at least one content 1tem for subsequent playout
according to the schedule;
wherein the processor 1s further configured to:
determine at least one of a like and a dislike of a content
item being played on said personalized content chan-
nel by monitoring actions taken by the user through
said user interface regarding said content 1tem as said
content item 1s being played on the personalized
content channel; and
update the user profile stored in said profile store
associated with said personalized content channel on
the basis of the determined at least one like and
dislike associated with said content item being
played on said personalized content channel, said
update including updating each attribute of the con-
tent 1tem 1n the user profile with one of the at least
one like and dislike, wherein the user profile changes
over time such that the recommendation score cal-
culated by the processor change over time as the
understanding of the user’s preferences increases.
6. The apparatus of claim 5, wherein the recommendation

1s generated without requiring a user to log 1n.
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